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ABSTRAK 
Penelitian ini bertujuan untuk mengetahui karakteristik sifat optik (spektrum 
absorbansi), ikatan molekular dye, sifat listrik (konduktivitas) dari dye organik alam dan 
ekstrak ketan hitam yang didoping Fe (III) sulfat dengan konsentrasi 10
-1
 M,10
-2
 M, 10
-3
 M 
dan pengaruh variasi konsentrasi pendopingan Fe (III) sulfat dalam ekstrak ketan hitam 
terhadap karakteristik parameter besaran sel surya. Uji sifat optik dye organik alam dan dye 
ekstrak ketan hitam doping Fe (III) sulfat menggunakan Spectrophotometer UV-Visible 
Lambda 25, identifikasi ikatan molekular dye menggunakan FTIR Spectroscopy, uji 
fotokonduktivitas menggunakan El-Kahfi I-V Meter pada kondisi gelap dan terang dengan 
penyinaran lampu halogen 250 W/m
2
 dan karakterisasi I-V DSSC menggunakan Keithley 
Type 2602A dengan penyinaran lampu halogen dengan variasi perendaman 6 jam, 12 jam, 
18 jam, dan 24 jam. 
Hasil penelitian menunjukkan spektrum absorbansi masing-masing dye organik alam 
terletak di serapan panjang gelombang 300-700 nm, sedangkan ekstrak ketan hitam yang 
didoping Fe (III) sulfat memiliki puncak serapan pada panjang gelombang 300-800 nm. 
Identifikasi ikatan molekular dye menggunakan FTIR menunjukkan bahwa ekstrak ketan 
hitam memiliki gugus molekul absorbansi seperti stretching O-H alkohol, C-H (alkana),   
C-H (alkana), C=O stretching, C=C (alkena), C-H (alkana), dan C-O stretching. 
Karakteristik konduktivitas dari dye dalam penelitian meningkat secara linier di bawah 
pencahayaan. Karakteristik I-V DSSC dari dye organik alam yang terbesar dihasilkan oleh 
dye daun pandan pada perendaman 12 jam dengan Voc = 5,50 x 10
-1
 mV, Isc = 4,79 x 10
-4
 
mA, FF = 1,39 x 10
-7
, dan    = 0,160%, sedangkan untuk dye ekstrak ketan hitam yang 
didoping Fe (III) sulfat, efisiensi terbesar dihasilkan oleh dye ketan hitam doping Fe (III) 
sulfat dengan konsentrasi 10
-1
 M pada perendaman 24 jam, dengan Voc = 6,40 x 10
-1
 mV,  
Isc = 1,89 x 10
-3
 mA, FF = 4,37 x 10
-7
, dan    = 0,148%.    
 
Kata kunci : Organik Alam, Besi (III) Sulfat, Ketan hitam, Fotosensitizer 
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Effect of Doping Iron (III) Sulphate into Black Sticky Rice (Oriza sativa glutinosa) 
Extract as Dye Photosensitizer. Thesis. Advisor I: Prof. Drs.Cari. M.A., M.Sc., Ph.D      
II: Dr.AgusSupriyanto, M.Si. Program Study of Physics Science. Post-graduate Program of 
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ABSTRACT 
The aims of the research are to determine the characteristics of the optical properties 
(absorbance), molecular bonding of dye, electrical properties (conductivity) of natural 
organic dye and black sticky rice extract doped Fe (III) sulphate with a concentration of   
10
-1
 M, 10
-2
 M, 10
-3
 M, and the effect of various concentration doping Fe (III) sulphate into 
black stickyt rice extract on the characteristics parameters of solar cells. Test the optical 
properties of natural organic dye and dye extracts of black stcky rice doping Fe (III) 
sulphate was measured using Spectrophotometer UV-Visible Lambda 25, identification of 
molecular bonding of dye using FTIR Spectroscopy, photoconductivity test by using El-
Kahfi I-V Meter on the dark and light conditions under irradiation halogen lamp 250 W/m
2 
and I-V characterization of DSSC by using Keithley Type 2602A with irradiation halogen 
lamp with a variety of immersion during 6 hours, 12 hours, 18 hours, and 24 hours. 
The results showed that absorbance spectrum for natural organic dye at  wavelength 
of 300-700 nm, while black sticky rice extract doping Fe (III) sulphate has a peak 
absorption at wavelength of 300-800 nm. Identification of molecular bonding by dye 
byusing FTIR showed that black sticky rice extract has a absorbance molecular clusters as 
stretching O-H alcohol, C-H (alkana), C-H (alkana), C=O stretching, C=C (alkena), C-H 
(alkana), and C-O stretching. Conductivity characteristics of dye in the research increased 
linearly under illumination. I-V characteristics by DSSC of the largest natural organic dye 
produced by pandan leaves dye in 12 hours immersion with Voc = 5,50 x 10
-1
 mV, Isc = 4,79 
x 10
-4
 mA, FF = 1,39 x 10
-7
 and     = 0,160%, while for dye extracted from black sticky 
rice doping Fe (III) sulphate, the greatest efficiency is produced by black sticky rice doping 
Fe (III) sulphate with a concentration of 10
-1
 M in 24 hours immersion, with Voc = 6,40 x 
10
-1
 mV, Isc = 1,89 x 10
-3
 mA, FF = 4,37 x 10
-7
, and     = 0,148%. 
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